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The Connecticu\gricultural Experiment Station was founded in 1875. It is chartered by the General
Assembly to make scientific inquiries and conduct experiments regarding plants and thein-pests, i
sects, soil and water, and to perform analyses for state agencies.|&tatatories are in New Haven

and Windsor, and research farms in Hamden and Griswold.

The Connecticut Agricultural Experiment Station prohibits discrimination on the basis of race, color,
ancestry, national origin, sex, religious cresgk, political beliefs, sexual orientation, criminal conavi

tion record, genetic information, learning disability, marital or family status, or present or past history
of mental disorder, mental retardation or physical disability, including but not litoitdshdness. To

file a complaint of discrimination, write: Director, The Connecticut Agricultural Experiment Station,
P.O. Box 1106, New Haven CT 06504, or call (203)-8440. The experiment station is an equal
opportunity provider and employer. Peopiéwdisabilities who require alternate means of conmimun
cation should contact the Chief of Services at (203)3/42 (voice); (203) 978502 (fax); or M-
chael.Last@ct.gov.
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Figure 1. Upper and Lower Moodus Reserv(sitate listed species areas in red chagsh)

Lower and Upper Moodus Reserv(fiigure 1)are lakes thatave a unique combination of large
shallow areas with emergent vegetation and large areas of open water suitable for boating, fishing,
swimming and other recreational opportunitiesis is the seond Connecticut Agricultural Exger
ment Station (CAES) Invasive Aquatic Plant Program (IARPprton the aquatic vegetation in
Lower andUpperMoodus Reservoir. The first repoitsued in 2012reviewed the pasind present
aquatic vegetation in tHakesas well as their physical and chemical characterigiogbee and G-
bons 2013)The reportoncluded that the shallow nature of both Lower and Upper Moodus Reservoir
makethemprime habitat fodiverseand abundardquatic vegetatioandthe lakesareextremely sp-
cies rich by Connecticut standards (CAES IAPPG20Ihe report alsalescribed that after triraw-
down for dam repairgh 2010 and 201,1the aquatic plant ecosystamapidly recovered with few
changesOver thirty plant speciesccurredin both lakeswith Brazilian waterweedHgeria densg
fanwort Cabomba caroliniang curlyleaf pondweedptamogeton crisplisind variable watermilfoil
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Locations of Invasive Plants Found by CAES IAPP 2004-2016
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Figure 2. Locations of invasive aquatic plants in Connecticut lakes.

(Myriophyllumheterophyllu beinginvasive CAES IAPP has found that nearly 60 percent of the
Statés lakes contain invasive species but very few contain four or more (Figéye i2platedinfes-
tation of Brazilian waterweed wdsund in Lower Moodus Reservoir in 20A&hich threatenso

spreado adjacent sitesThis invasive plant is commonly usedfish tanks and is spread by the-di

posal of aquarium contents.

Of greatest conceiin the 2012 reportyvastheexpansive bottornoveragef fanwort. Fortunately
outside of the protected coyéise fanwort @l notreach the surfacandrecreational usesererarely
impaired.This may be becaus# limited light penetratiorthrough the browmrganicstainedwater.
In 2015, 25 aceof the northeast portion of UppBtoodus Reservowastreated with herbicides to

test their effectiveness on fanwort. The results from the following 2016 survéelpilletermingf a

carryovereffect occurred one year later
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Figure 3. CAESIAAP aquatic plansurveyrs. Jennifer Fanzutti (left) Summer Stebbins (right).
Bugbee not shown

Objectives:

1 SurveyLower andUpperMoodus Reservoir for aquatiegetatiorand compare with prev
0usS surveys.

1 Provide informatiornon aquatic plant species, locatioréd abundanctr improvedman-
agement.

1 Determine thearryovereffects of the 2015 herbicide treatment.

Materials and Methods:

Aquatic plant surveys arithnsects

We surveyed_ower Moodus Reservoir for aquatic vegetation from Julyi 21, 2016 and Upper
Moodus Reservoir from Juli51 21, 2016. Surveys were conducted from small boats traveling
over areashat suppored aquatic plantgFigure 3). Plant species were recorded basedisunal
observatios or collections with a londpandled rake ograpple.We used taxonomic features
found in Crow and Hellquist (2000 to identify plant specieQuantitativeabundancenfor-
mation was obtainefitom 80 mtransectgpositionedperpendiculato the shorelineNe surveyed

12 transects in Lower Moodus Reservoir and 18 transects in Upper Moodus ResEnmese
were set ouby CAES IAPPin Lower Moodus Reservoduring a 2009 surveyand in Upper
Moodus Reservoiduringthe 2012 surveyTransect points were plotted witiTaimble® global

positioring systems with suneter accuracyTransect locations represedthe variety of hab
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tat typesoccurring in all portions oboth lakes Sampling locations were established along each
transect apoints 0, 5, 10, 20, 30, 40, 50, 60, 70, and 80 m from the shore. Abuadaspecies
presentat each point wereanked on a scale of % (1=rare, a single stem;2uncommon, few
stems; 3= common; 4= abundant; 5 extremely abundant or dominanf)Ve obtainedransect
datafrom Lower Moodus Reservoir from Julpl i 18, 2016 andUpper Moodus Reservoir from
July127 21, 2016. Onespecimen okachspecies collected in each lakasdriedandmounted

in the CAES aquatic plant herbarum. Digitized mounts can be viesd online
(www.ct.gov/caes/iapp

Water sampling

Water was samplefiom Lower andUpper Madus Reservoir oduly 21, 2016. Sanpling sites
were in the deepest part of each lake werdocated at the same placeiagpast CAES IAPP su
veys (Figures 5 and9). Transparency (water clarity) was measured by lowering a six inch diameter
black and white Secchi disk into the water and determining to what depth it could be Wéated.
temperatee and dissolved oxygen were measundtth a YSI 58° meterat a depth of 0.5m and
1m intervals thereafter until 0.5m above the bottdve obtained water samples at 0.5m below
the surface an@.5mabove the bottomSample size was 258L and all samplewsere stored at
38°C until analyzed for pH, alkalinity, conductivity, and total phosphdkugisher AR26 meter
was used to determine pH and conductivity. Alkaliféypressed as mg/l Cag)Qvas quantifiecdby
titration with 0.016 N HSQOy to anend pointof pH 4.5.We determinedaotal phosphorus using the
ascorbic acid method preceded by digestion with potassium persulfate (APHA 1995). Phosphorus was
quantified using a Milton Roy Spectronic ZDBpectrometer with a light path of 2 cm and a wave

length of 80 nm.
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Figure 4. Common bladderwort (leftj-lowering fanwort mixed with variable watermilfoil (right).

Results and Discussion
Lower Moodus ReservailGeneral Aquatic Plant Surveys

Our 203 plant surveyof Lower Moodus Reservoir found®lant species (Figur®. This can-
paresto 27 in 2009 and 33 in 2012. The greatest change in 2016 wasefh@enderanceommon
bladderwort (tricularia macrorhizg (Figure 4, left) which surpassed the 2@b¥erage of fanwort
(Figure 4, right). Common bladderwort is native and rarely consideragance. As with the stands
of fanwortfound in past surveyshe bladderwort generally did not reach the surfRlmatingpieces
were commonhowever, and several residents compldiabouthem being a nuisanc®esidents
alsoexpressed concethat this was invasive swollen bladderwodtiicularia inflata) which they
thoughthad been found in the lakeftér seeking a second opinion from Dr. Don,lacgghe Univers

ty of Connecticutwe confirmedthe plantwvas indeechative common bladderwort.

The shallow protected coves in Lower Moodus Reservoir featured extensive stands whtehite
lily (Nymphaea odorajayellow water lily(Nuphar varigatd, water shieldBrasenia schrebe}i va-
iable watermilfoil, common bladderwort, fanwort, a variety of pondweRadgnogetorsp) and oh-
ers (Figure 5).In many cases these plants limited boating and other recreationdnasdgan wa-
terweed was atably absenin the covecontaining transedix in 2016 (where it was found in 2012)
and was not found in any other parts of the.ldkés does not mean it is not presentagifpearance

is similar to native waterweeds and it could easily be missed.
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Figure 5. Aquatic plant survey of Lowévloodus Reservoir 2016.
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